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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the time 
for calculating a color correction coefficient by 
adding a condition 1 for not changing data before 
and after color correction in the case of colorless 
data and a condition 2 for not changing luminance 
before and after color correction, limiting the 
result to a specified variable for operating an 
optimum color correction coefficient and using this 
color correction coefficient as a matrix coefficient. 

SOLUTION: After an optimum color difference 
correcting arithmetic processing, an original is set, 
and original read/record processing is executed by 
transmission of a color copy start signal. A 
minimum color difference matrix coefficient 
corresponding to a minimum color difference is 
defined as a color correction coefficient and set to 
a color correction part 1 1. A selector 10 selects 
VR1, VG1 and VB1, while a selector 4 selects VR3, 

VG3 and VB3. The original is color-separated into three colors of RGB by a color reading 
part 7 and read for each pixel, data in three colors of RGB are outputted after shading 
correction and white balance correction, the colors are corrected by the color correction 
part 1 1 while using the minimum color difference matrix coefficient and data are 
converted and printed. 
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US6»-T«v MJ-ynt, SJEIMifijtC-t ^^bii 
h'jy^x U feMjEttKS^ Mi ^ *tt 

(Mil, Ml 2, Ml 3, M 2 1 , M 2 2 , M 2 3 , 
M 3 1 , M 3 2, M 3 3 ) r fettlESC 1 1 i:6S 

[0031] *c, * T-^/y^f- * ^-t 9 ^ 



(7) 



If H¥ 1 1 - 1 7 9 7 4 



11 

(n),DG2(n),DB2(n) (n=l-SAM 
PL_NO) «rR*HiU feMIEffll 1 -CWEfeKljEiP 
M y **1fti:j: <K -r h >; -y * x{Jr» U XY 
Z 3$iJittttr'-^DX 3 (n),DY3(n),D23 
(n) (n= 1 - S AMP L_NO) £ft#1-& 0 
[0 0 3 2] feMiEIIJ»»l (±, ltlEXYZ3«Jtff- 
-^DX3 (n) , DY3 (n) , DZ3 (n) (n = * 



12 



E(n) - V(*3(n)-al<n)) 2 +(M(n)-M(n)) 2 



*l-SAMPL_NO) iXYZ3«»t^bab (L 
abSfeSJ 3E»U a3(n),b3(n) (n=l 
-SAMPL.NO) ^fe-tZo 
[0033] :«0a3 (n) , b3 (n) t , S5fd a 1 
(n) , bl (n) i f)#5t<0fe£ (E (n) ) 

[ft 8] 



£TtO*>7;M:o^Tfe«^«***a&, &&3£tt » [&9] 

(SE) ii-* 0 g 

[0 0 3 4] milSft/M^fe^t (SE.m) mll^S 
feStt (SE) fctifcttU fefe*1ftl'/h&^»£\ A 
'MSfeiHI-r'-* (SE-in) , t#*7MJ^; 
t&Sfc (M11S, M12S, M13S, M2 IS, M2 
2S, M23S, M3 1S, M32S, M33S) £5 

[0 0 3 5] **feSttiEi*»a31tfc, H^Lfc 20 

U <£ *) , WTO J: ^ UHCWHEK 0 BE»«3* f *fT * ^ 
<& 0 ft'hfeSfc fc-Sft'KfeS"? h U v ? xtSIS (M 1 1 
S , M12S, Ml 3S, M21S, M22S, M 2 3 
S, M31S, M32S, M33S) *feMiEiS»i: L 

fettiESGl 1 ClxTgi-^o 
[0036] -fcU? * 1 01*. VRK VGK VB1 
*SKU -tl/^ 4(i, VR3. VG3, VB3£il 
4R1"£o SfSSr^ 8HR*)SP7-C\ RGB<7)3fetzfeJ^)B 

v>^HiE&, RGBC0 3feT r -**ttJ*Lfe1iIE8Bl 
1 T-ffirieft'hfeMT MJ7^ (Ml IS, M 1 2 

S, M13S, M2 IS, M22S, M23S, M31 
S, M32S, M33S) T-fettIE U IBffe&Sfl; 3 T 

^CMYKf-^:|*L, ^f-^i:icfv»t, fie 

[0037] vtm±. trnjErnvmi £ ofeMiEBi 1 

t:a±^t-£fg-*r(i 9{f-^ (Ml 1 -M3 3) **K -f-<7) 

ttnlitiUl n<7)9ftlIft/hfe^1*asaaS:llff 
6 fflogESuMIS L t n CO 6 *®<7>ft/hfe2lt& 

[0 0 3 8] *%W(±, *fr-2«:Sni*^i:(; 1 

J: 0 4 f@<7>^?£ (sl2, sl3, s2K s23) C 2 

SlPIi-^Ccht" «toT, nC0 4*lsI<7>ft/hfeS^aii!! ! a 3 

^ftafe»iE«aS:ft^1--6C4:S:prffit Lfco 2 4 

IX (n^2*) (ii*»lsiS:*giJ«-e^, 50 5 



<8> 



(9) 



[0 0 3 9] e ^>(~, * y~T-?m&U>£ 0 

A ^7 L tzf-'— 9 (DB2 (n) , DG2 (n) , DR2 
(n) ) *7CUfeMaE»JW8Ti-ev7 h^iTUJ: 0«a 

iSU # 7-^>7 a ^r- * (DB2 (n) , DG2 
(n) , DR2 (n) ) £-7 h »; ? Xi^g L X Y Z 3 # ij 

[0 0 4 0] 

[m®c^w*^ifeBfl] 

[Hi] ^^^coiifttoS^g^^fS^EIo 

[a 2] fe«iE^^«»o 7D-@ 0 

[EI 3] «/hfefittffi«Laovn-iao 

[0 4] ae*on««ta«flto^ft:*ffiiao 

[0 5 I «/hfe«jE-r h <; ^ x^%»tb<7)7D-EIo 
[@6] ft'hfeffijEv h ^ 7nggiai«07n-l o 

l -fc u ^ ^ 
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7 ffltL*m 

8 * f-*lfliii« 

9 ^7-4->7'^f- ^^^e'j 



(8) 



#f?8¥ 11-17 9 



74 



io mz-tu? ? 

1 1 fettlESC 

12 7pj 7 n- 



[01] 




BOMB 



(9) ftffl¥ 1 1 - 1 7 9 7 4 



[@2] 



C ■» ) 




DX2(n)-a 6067«OR2(nW 1726*0$S?fto. 2001*D82<rO 
DY2(n)-0. 29fl8«OR2(n)+0. 5868*DG2(n)+0. 1 144*062 (n) 
OZ2(n)» Q.jg61»OC2(n)+1. 1150«0B2(fO 



XYZ3 ab(Lab 

a2(n)-Fa (OX2(n).OY2(n).D22(n)] 
b2(n)^Fb CDX2(n).OY2(n ). DZ200 ) 



E= JCa2(n)-a1 (n)) 2 + (b2(n)-b1(n)3 2 
SEmin=Sfcmir*+E 



a12-al2+Da12 
? 




s13=s13+Ds13 

y 



#/JV 

■11s.n12s.m13s 
m21 s. m22s. m23s 
n31 s. m32s. m33s 



1 s21=s21+Os21 | 



I s23=Ss23 




I s23=s23»Ds23 I 



(10) 



ftfflW- 1 1 - 1 7 9 7 4 



[133] 



fe*IE7 h y * x^fiS 
c11»1-s12-s13 
c12=s12 
c13=s21 
c21*s21 
c22=1-s21-s23 
c23=s23 

c31 = («12+s1 3-S21 *Gy/Ry) *Ry/By 
c32= ($21 +s23-s12*Ry/Gy) tGy/By 
c33=1-s31-32 _ 

Gy/Ry-1. 96321 
Ry/By-fc 62281 
Ry/Gy-0. 50937 
Gy/By=5. 14912 



mil n12 ml 3 
m21 m22 «23 
m31 m32 «33 



feUHE^ h y * xjK* 
0 6067 0. 1736 a 2001 
0.2988 & 5868 a 1144 

a oooo a 0661 1.1150 



ell c12 c13 
e21 c22 c23 
c31 c32 c33 



0X3 (n) =m1 1 *DR2 (n) -Hnl 2 <n) *0G2 (n) +«1 3*062 <r0 
DY3 (n) =ra21 *0R2 (n) +fli22 (n) *DG2 (n) *«23«DB2 GO 
023 (n)=w31»DB2 <n)+in32 (n) »OG2(n)+ni33»DB2 (n] 



XYZ3 mm*-* abCLab *fe*)«ft 
a3 n)-Fa (DX3 (n) . DY3 (n) . DZ3 (n) ) 
b3(n)-Fb CDX3(n). DY3(n). 023(n)) 



'J 



Ca3(n)-a1(n)) 2 + (b3(n)-b1 (n)] z 



SEmin-SE 
m11s-c11 
m12s-c12 
m13s-c13 
m21s-c21 
m22s=c22 
m23s-c23 
m31s=c31 
m32s=c32 
m33s=c33 




n=n+1 



(11) 



ttHJSFl 1 - 1 7 9 7 4 



[B4] 




(12> 



&m¥- 1 1 - 1 7 9 7 4 



[0 5] 



(RiGiBi) 
<fc y * Li * ai * bi C£& 



¥7fHb&SX* (RoGoBo*f#) 



RoGoBo— * Lo * ao * boXAtifc 

\— * Li * ao * bo 



* Li * ao * bo— 
RchGchBchM 



I 



6 



S1 



S2 



S3 



S4 



S5 



S6 



(13) 1 1 - 1 7 9 7 4 



S8 



M1.M2 *##fC|Jttffi 



[H 6 J 









S7 




Rtmp' 




1-a-b a b 


fRch] 








Gtmp 




c 1-c-d d 


Gch 








Btmp 




a f 1-e-f 


Bch 





RtmpGtmpBtmp— *L tnp*a tmp*b tmp 



AE= ((*Li-*LtiBp)"2+(*ai*atmp)"2 
+(»bi-«btmp)~2) "1/2 Btf* 



N 




AEM«/J\(M1)fttf v 2 



N 




1 



S15 



